per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemstiona] Bureau 




INTERNAHONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) Intemational Patent Classification ^ : 
B6DD 1/30, B62D 53/08 



Al 



(11) Internatifmal PbbUcation Nnmber: 
(43) International Pobilcation Date: 



WO 94/08804 

28 April 1994(28.04.94) 



Ql) Intemational AppUcation Nnmber: PCT/AU93/00S14 
(22) International Filing Date: 6 October 1993 (06.10.93) 



(30) Priority data: 
PL 5222 



13 October 1992 (13.10.92) AU 



C71) Applicant fifcr ali designated States except US): PRESBAT 
PRODUCTS PTY. LTD. [AU/AUJ; c/o Johnson & Ten- 
nent, 84 High Street, Rodchampton, QLD 4700 (AU). 

(72) Inventois ; and 

(7^1nventois/Applicants (jbr US only) : PRESTIDGE, Leslie, 
Walter [AU/AU]; 2/2 Prospect Street, Roddiampton, 
QLD 4700 (AU). VON BATENBURG, Lambert [AU/ 
AU]; 40 Uttle Bade Street, Nambour, QLD 4S60 (AU). 



(74) Agent: AHEARN, Thomas, Gipps; Aheams, GPO Box 
18S, Brisbane, QLD 4001 (AU). 



^1) Designated States: AT, AU, BB, BG, BR, BY, CA, CH, 
CZ, DE, DK, ES, FI, GB, HU, JP, KP, KR, KZ, LK, 
LU, LV, MG, MN, MW, NL, NO, NZ, PL, FT, RO, 
RU, SD, SE, SK, UA, US, UZ, VN, European patent 
(AT, BE, CH. DE, DK, ES, FR, GB, GR, IE, IT, LU. 
MC, NL, FT, SEX OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GR ML, MR. NE, SN, TD, TG). 



Publlslied 

intemational search report 



(54) Title: SWAY STABILISATION SYSTEM 



16 

' IS 




(57) Abstract 

A sway stabilisation system to inliibit an undesirable sideways sway between a towed vehicle (IS) and a lead vehicle (14) 
comprises a brake assembly (17) including brake means disposed between the vehides, sway detection means responsive to unde- 
sirable sway and a braise means controller responsive to d^ection of undesirable sway by the sway detection means to initiate op- 
eration of the brake means, the brake means t)eing operable to inliibit undesirable sway while the vehicles are travelling. The 
brake assonbly (17) has respective towed vehicle parts (21) and lead vehide parts (22) operativety coupled tog^er in parallel 
with the draw bar and hitdi assembly (16) coupling the lead vehicle (14) and the towed vehicle (15). 
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•SWAY STABILISATION SYSTEM" 
TECHNICAL F TRT.D OF THE INVEMTION 

THIS IHVENTION relates to a sway stabilisation system 
for a towed vehicle drawn behind a lead vehicle and in 
5 particular but not lixoited to a sway stabilisation system 
for an articulated vehicle of the type having a prime mover 
coupled to a first trailer via a fifth wheel coupling and 
one or more towed trailers behind the first trailer • 

Pfif^CRQUND ART 

10 Undesirable sway between a towed vehicle and a lead 

vehicle can lead to the towed vehicle moving out of control 
and causing an accident. One typical accident is known as 
a "jack-knife" where the towed vehicle swivels out of 
control relative to the lead vehicle possibly shearing its 

15 coupling to the lead vehicle and rolling or causing the 
lead vehicle to roll as well. 

Undesirable sway can cause accidents when a vehicle is 
turning, when a vehicle is braking or during collision, and 
it would be desirable to provide a system to stabilise sway 

20 and thereby inhibit undesirable sway during these 
situations • 

OUTLINE OF THE INVENTION 
With the foregoing of other objects in mind, the 
present invention resides in one aspect in a sway 

25 stabilisation system to inhibit an undesirable side-ways 
sway between a towed vehicle and a lead vehicle, the system 
having a brake assembly including brake means disposed 
between the vehicles, sway detection means responsive to 
undesirable sway and a brake means controller responsive to 

30 detection of undesirable sway by the sway detection means 
to initiate operation of the brake means, the brake means 
being operable to inhibit undesirable sway and the brake 
means controller being adapted to automatically actuate the 
brake means in response to detected undesirable sway while 

35 the vehicles are travelling. 

The towed vehicle and lead vehicle are typically 
coupled together using a hitch pin and draw bar assembly. 
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the brake assembly con^rising a hitch pin and draw bar 
follower means having opposed ends coupled to the towed 
vehicle and lead vehicle respectively in order to follow 
the hitch pin and draw bcu: assembly as the vehicles travel. 
5 One end of the hitch pin and draw bar follower means 
typically includes a sway transmission member protmiding 
from the towed vehicle in j^arallel with the draw bar and 
extending toward the lead vehicle, and the opposed end of 
the hitch pin and draw bar follower means having a hollow 

10 rotatable braking surface carrier means secured to the lead 
vehicle and being adapted to receive the sway transmission 
member and rotate therewith in response to movement of the 
draw bar relative to the hitch. 

The sway transmission member and/or the brcdcing 

15 surface carrier means, are preferably flexibly mounted or 
otherwise moveably secured to the respective vehicles to 
allow limited torsional movement as the vehicles travel so 
as not to interfere with the normal operation of the hitch 
pin and the draw bar assembly. 

20 The brake means typically comprises a horizontal 

braking surface coupled or otherwise secured to the 
rotatable braking surface carrier means and a control lably 
movable non-rotatable breUdJig surface adapted to engage the 
rotatable braking surface in response to the controller 

25 initiating braking in order to automatically resist the 
pivotal movement of the draw bar relative to the hitch, 
thereby providing a braking action against undesirable 
sway. 

The non-rotatable braking surface is preferably driven 
30 into braking contact with the rotatable braking surface 
using a drive means operating under influence of the brake 
means controller in response to undesirable sway being 
detected by the sway detection means disposed on the 
vehicle. The sway detection means preferably employs one 
35 or more sensor means, the sensor means typically includes 
one or a plurality of sensors operating independently or in 
conjunction with one another, the sensors being selected 
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from the following:- 

(i) a coupling transducer adapted to monitor angulcu: 
position of the towed vehicle relative to the lead 
vehicle; 

5 (ii) a steering transducer adapted to monitor vehicle 
steering; 

(iii) a collision transducer adapted^ to sense a collision 
condition; and/or 

(iv) a footbrake transducer adapted to monitor operation 
10 of a footbrake operated by a driver of the vehicles. 

In one typical controller , the transducers supply 
data to a cab decision circuit with the steering 
transducer, collision transducer and footbrake transducer 
being located on a cab of a prime mover, the cab decision 

15 circuit operating in conjunction with the data supplied 
from the transducers to actuate the brake means to inhibit 
undesirable sway. Typically, an independent trailer 
decision circuit is employed which responds to undesirable 
sway being detected by the coupling transducer where say, 

20 oscillation of the towed vehicle away from a predetermined 
position occurs more than once within a predetermined time 
period, then the brake means is applied for a short period-^ 
of time, the application of the brake means being made when 
the coupling transducer detects the trailer oscillation 

25 passing through or adjacent the predetermined position » 
For exas^le, application of the brake means would occur for 
say a seven second application and then be released* This 
would occur automatically under this type of control. 

In the case of a collision or sudden braking action 

30 by the vehicle driver, the collision transducer would 
detect this and the controller would automatically apply 
the brake means for say five seconds. 

The controller would continually monitor the steering 
transducer to determine whether the trailer is in a normal 

35 position according to any turning action being ixnposed on 
the vehicles by normal steering. This would be taken into 
account before application of the brake means. The brake 
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means can operate whenever the footbrake is applied or 
alternatively can operate only in response to undesirable 
sway. Preferably a manual over-ride switch is enployed so 
that the brake means can be turned off and by-passed or 
5 turned on as an aid to reversing the vehicles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the present invention can be more 
readily understood and be put into practical effect, 
reference will now be made to the accompanying drawings 

10 which illustrate preferred embodiments of the invention 
and wherein:- 

Figure 1 is a schematic side view illustrating 
vehicles employing a sway stabilisation system according to 
the present invention; 

15 Figure 2 is a part sectional view illustrating a 

preferred brake assembly suitable for use in a sway 
stabilisation system according to the present invention and 
showing the parts of the assembly separated; 

Figure 3 is a view similar to that of Figure 2 but 

20 with the parts of the assembly operatively coupled 
together; 

Figure- 4 is a plan view illustrating the * part& - 
operatively coupled together; 

Figure 5 is a schematic circuit diagram illustrating 
25 part of a brake means controller suitable for a sway 
stabilisation system according to the present invention; 
and 

Figure 6 is a block diagram illustrating operation of 
a typical electrical circuit portion of a second embodiment 
30 of a brake ^ means controller suitable for a sway^^ 
stabilisation system according to the present invention. 

METHOD OF PERFORMANCE 

Referring to the drawings and initially to Figure 1, 
there is illustrated a vehicle in the form of a road train 
35 10 having a prime mover 11, a first trailer 12 articulated 
to the prime mover 11 via a fifth wheel coupling 13, and 
second and third trailers 14 and 15. The trailer 14 
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comprises a lead vehicle while the trailer 15 comprises a 
towed vehicle^ the lead vehicle and towed vehicle being 
coupled together using a draw bar and hitch assembly shown 
generally at 16. Undesirable sway between the lead vehicle 
5 14 and towed vehicle 15 is stabilised using a sway 
stabilisation system according to the present invention. 
The sway stabilisation Byetem en^loys a brake assembly 
shown generally at 17, the brake assembly having respective 
towed vehicle parts and lead vehicle parts operatively 
10 coupled together in parallel with the draw bar and hitch 
assembly 16. 

Referring now to Figure 2, there is illustrated the 
draw bar and hitch assembly 16 and the brake assembly 17 
prior to the lead vehicle and towed vehicle being coupled 

15 together. The draw bar and hitch assembly 16 includes a 
draw bar 18 and a hitch 19 enqploying a hitch pin 20 so that 
the draw bar 18 can pivot in a generally side-ways 
direction and also move up and down according to steering 
and road undulations respectively. 

20 The brake assembly 17 includes a towed vehicle part 

in the form of a sway transmission member conqprising a 
flattened bar 21 protruding toward the lead vehicle and.;?" 
secured to the draw bar 18 generally parallel thereto. The 
bar 21 is aligned with co-operating lead vehicle part in 

25 the form of a braking surface carrier means 22 having a 
elongate recess 23 adapted to automaitically take the har 21 
and hold it captive by virtue of the draw bar 18 being 
coupled to the hitch 19. The bar 21 is coupled to the draw 
bar via a rubber mount at 24, the bar 21 having a fixed end 

30 secured in rubber bushing at 25 so that the bar 21 is 
capable of limited torsional movement away from its 
parallel position in relation to the draw bar 18. 
Similarly the braking surface carrier means 22 is mounted 
to the lead vehicle via a rubber mounting 26 so that it too 

35 can tolerate torsion. The hitch 19 and braking surface 
carrier means are adapted to rotate on stubs 27 and 28 in 
response to relative movement between the vehicles. 
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Referring now to Figure 3, the hitch and draw bar 
asBenbly 16 and the brake assembly 17 are shown coupled 
together and where appropriate like numerals have been used 
to illustrate like features. The braking stxrface carrier 
5 means 22 includes a lead-in guide 29 for the bar 21 and a 
circular portion 30 which carries on upper and lower 
surfaces thereof respective braking pads 31 and 32. The 
pads are secured to the surfaces or integrally formed 
therewith. The braking pads rotate with the braking 

10 surface carrier means 22 in response to movement of the bar 
21. Respective clutch plates 33 and 34, are disposed as 
non-rot at able braking surfaces adjacent the respective 
brake pads 31 and 32 and are moveable by operation of drive 
means in the form of eight pneumatic pistons located four 

15 top and four bottom and shown at 35. 

A brake means controller is employed to activate the 
pneumatic pistons to apply the clutch plates 33 and 34 to 
the brake pads 31 and 32 whenever undesirable sway is 
detected by sensors (to be described below) in order to 

20 inhibit undesirable sway. 

One of these sensors is a coupling transducer 
depicted in Figure 4 in the form of a proximity switch 36 
which monitors steady angular motion of the towed vehicle 
relative to the lead vehicle. The proximity switch 

25 operates in conjunction with a decision circuit to be 
described below and takes account of abnormal relative 
motion to initiate braking via the controller. 

Referring now to Figure 5, a typical controller 37 is 
illustrated including an electrical circuit portion and a 

30 pneumatic circuit portion/ the electrical circuit portion 
includes a decision making circuit 38 and a plurality of 
sensors including a steering wheel position transducer 39, 
a footbrake position transducer 40, a collision transducer 
41 including an inertial sensor 42 and manual switches 43 

35 and 44. The manual switch 43 is operable to inhibit 
operation of solenoid valve 45 in order to by-pass 
operation of the brake means. The manual switch 44 
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includes a pneiuaatic valve as well as an electrical switch 
so that the pneumatic pistons 35 can receive coinpressed air 
along line 46 so that the brake means can be applied while 
a driver is reversing the vehicles. In this embodiment an 
5 input lead 47 from the controller is coupled to the 
proximity sensor 36 (see Figure 4). Compressed air for 
operation of the pneumatic pistons 35 is held ready in a 
storage tank 48 having been previously generated in a 
compressor communicating with the tank 48 via compressed 

10 air line 49. The tank 48 is mounted adjacent the brake 
means on the rear of the lead vehicle 14. 

The decision making circuit 38 monitors the position 
of the steering wheel sensor 39 and thereby deduces normal 
appropriate positions of the towed vehicle relative to the 

15 lead vehicle* Departures from normal operation are 
detected by the other sensors to initiate braking via the 
controller. Operation of the footbrake 40 can initiate 
operation of the pneumatic pistons 35 while on other 
occasions, operation of the pneumatic pistons is via 

20 solenoid valves 45 and 50 via the controller. 

The duration of application of braking force via the 
"pneumatic pistons 35 is usually for short time periods 
only, the time periods being of the order of five to seven 
seconds. In the case of the footbrake, the duration of 

25 braking is for the duration of manual breJcing applying the 
vehicle's standard braking system. 

An alternative electrical circuit as illustrated in 
Figure 6 and where this circuit employs the same 
transducers as in previous Figure 5, appropriate like 

30 numerals have been used to illustrate like features. The 
decision making circuit in this case has been divided into 
two circuit elements being a cab decision circuit 51 emd a 
trailer decision circuit 52, both decision circuits having 
extra inputs 53 and 54, it being appreciated that automatic 

35 operation of the brake means can be initiated by particular 
conditions being sensed by the coupling transducer 36 quite 
apart from the other sensors. In this case, braking is 
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initiated at the trailer without any need for data from the 
other transducers. This typically occurs where there are 
repeated detections of the trailer moving outside normal 
conditions in an oscillatory fashion within say a five 
5 second interval. This condition is indicative of 
undesirable sway thereby immediately initiating operation 
of the brake means for say a five second period via the 
trailer decision circuit. 

As the brake means operates independently of the 
10 vehicle's standard braking system there is no possibility 
of the sway stabilisation system interfering with normal 
braking. 

Whilst the above has been given by way of 
illustrative exainple of the present invention^ many 
15 variations and modifications thereto will be apparent to 
those skilled in the art without departing from the broad 
ambit and scope of the invention as set forth in the 
appended claims. 
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1 , A sway stabilisation system to inhibit an undesirable 
side-ways sway between a towed vehicle and a lead vehicle, 
the system having a brake assembly including brake means 
disposed between the vehicles, sway detection means 
responsive to undesirable sway and a brake means controller 
responsive to detection of undesirable sway by the sway 
detection means to initiate operation of the brake means, 
the brake means being operable to inhibit undesirable sway 
and the brake means controller being adapted to 
automatically actuate the brake means in response to 
detected undesirable sway while the vehicles are 
travelling. 

2. The system of claim 1 wherein the towed vehicle and 
lead vehicle are coupled together using a hitch pin and 
draw bar assembly, the brcJce assembly conqprising a hitch 
pin and draw bar follower means having opposed ends coupled 
to the towed vehicle and lead vehicle respectively in order 
to follow the hitch pin and draw bar assembly as the 
vehicles travel, one end of the hitch pin and draw bar 
follower means including a sway transmission member 
protruding from the towed vehicle in parallel with the draw 
bar and extending toward the lead vehicle, and the opposed 
end of the hitch pin and draw bar follower means having a 
hollow rotatable braking surface carrier means secured to 
the lead vehicle and being adapted to receive the sway 
transmission member and rotate therewith in response to 
movement of the draw bar relative to the hitch. 

3, The system according to claim 2 wherein the sway 
transmission member and/or the braking surface carrier- 
means are preferably flexibly mounted or otherwise moveably 
secured to the respective vehicles to allow limited 
torsional movement as the vehicles travel so as not to 
interfere with the normal operation of the hitch pin and 
the draw bar assembly. 

4. The system according to claim 2 wherein the brake 
means con^rises a horizontal braking surface coupled or 
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otherwise secured to the rotatable braking surface carrier 
means and, a controllably movable non-rotatable braking 
surface adapted to engage the rotatable braking surface in 
response to the controller initiating braking in order to 
automatically resist the pivotal movement of the draw bar 
relative to the hitch, thereby providing a braking action 
against undesirable sway. 

5, The system according to claim 4 wherein the non- 
rotatable braking surface is preferably driven into braking 
contact with the rotatable braking surface using a drive 
means operating under influence of the brcike means 
controller in response to undesirable sway being detected 
by the sway detection means. 

6, The system according to claim 1 wherein the sway 
detection means enqoloys one or more sensor means, the 
sensor means includes one or a plurality of sensors 
operating independently or in conjunction with one another, 
the sensors being selected from the following:- 

(i) a coupling transducer adapted to monitor angular 
position of the towed vehicle relative to the lead 
vehicle; 

(ii) a steering transducer adapted to monitor vehicle- 
steering; 

(iii) a collision transducer adapted to sense a collision 
condition; and/or 

(iv) a footbrake transducer adapted to monitor operation 
of a footbrake operated by a driver of the vehicles. 

7, The system according to claim 6 wherein the 
transducers supply data to a cab decision circuit with the 
steering transducer, collision transducer and footbrake 
transducer located on a cab of a prime mover, the cab 
decision circuit operating in conjunction with the data 
supplied from the transducers to acuate the brake means to 
inhibit undesirable sway, the system further con^rising an 
independent trailer decision circuit which responds to 
undesirable sway being detected by the coupling transducer 
where oscillation of the towed vehicle away from a 
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predeterzoined position occurs more than once within a 
predetermined time period, then the brake means Is applied 
for a short period of tlme^ the application of the brake 
means being made when the coupling transducer detects the 
trailer oscillation passing through or adjacent the 
predetemlned position* 

8. The system according to claim 1 wherein the vehicles 
include a braking system actuated by a footbrake, the 
braking and the sway stabilisation system being independent 
systems • 
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